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OAbstract: 

!OBLEM TO BE SOLVED: To increase the speed of print data generation 
jcessing without imposing a load on a CPU by constituting a 
tgnifying/contracting section and a binarizing section out of hardware. 
)LUTION: An input buffer 1 1 holds input data. A magnifying/contracting 
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dividing the line length of input data by the line length of output data 
d generates a signal for selecting any data held in the input buffer 1 1. A 
ta select circuit 1 2 selects data held in the input buffer 1 1 and delivers it 
an output buffer 14. A data processing section 10 is constituted of 
rdware. 
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t the drawings, any words are not translated. 



AIMS ^ 

__U VThe input buffer holding input data, and the integer part and fraction part of a result which did the division of 
Rhine length of said input data in the Rhine length of output data are accepted. The enlarging-or-contracting counter 
ich generates and outputs the selection signal which chooses the data for 1 pixel held at said input buffer, Print-data 
eration equipment characterized by having chosen the data for 1 pixel held at said input buffer by the selection signal 
ich said enlarging-or-contracting counter outputs in predetermined order, and having the data selection circuitry 
ich generates the output data which carried out enlarging or contracting of said input data. 

aim 2] In print-data generation equipment according to claim 1 an enlarging-or-contracting counter The integer part 
le-factor register holding the integer part of the result of having done the division of the Rhine length of input data m 
Rhine length of output data, The fraction part scale-factor register holding the fraction part of the result of having 
le the division of the Rhine length of input data in the Rhine length of output data, The address which reads the data 
1 pixel arranged at the head of input data is made into initial value. The integer part scale-factor counter which 
ries out accumulation of the integer part which said integer part scale-factor register holds, and outputs it for every 
a read-out for 1 pixel, When accumulation of the fraction part which said fraction part scale-factor register holds is 
ried out for every data read-out for 1 pixel by having made zero into initial value and this accumulation value 
;eeds 1, Print-data generation equipment characterized by having the fraction part scale-factor counter which outputs 
data for adding 1 to said integer part. . 
aim 3] The input buffer holding the input data containing gradation data, and the integer part and fraction part ot a 
ult which did the division of the Rhine length of said input data in the Rhine length of output data are accepted. The 
arging-or-contracting counter which generates and outputs the selection signal which chooses the data for 1 pixel 
d at said input buffer, The data for 1 pixel held at said input buffer by the selection signal which said enlarging-or- 
ltracting counter outputs are chosen in predetermined order. The data selection circuitry which generates the output 
a which carried out enlarging or contracting of said input data, Print-data generation equipment characterized by 
/ing the dither data circuit which reads and outputs the threshold which constitutes dither data in predetermined order, 
1 the binarization circuit which accepts said threshold and carries out binarization of the output of said selection 
suitry for every data read-out for 1 pixel. 

aim 4] It is print-data generation equipment characterized by having the Direct-Memory- Access circuit in which a 
her data circuit divides external memory to dither data into in print-data generation equipment according to claim 3, 

laim 5] Trhit-data generation equipment characterized by being contained in the input side of an input buffer at the 
id of input data, having held the number of invalid datas with unnecessary including in output data in print-data 
leration equipment according to claim 1, and preparing the offset control circuit which controls the write-in starting 
sition to the input buffer of input data to shift only said invalid number of data. 

laim 6] Print-data generation equipment characterized by having held the number of invalid datas with unnecessary 
•luding in output data at the input side of an output buffer, and preparing the offset control circuit which controls the 
ite-in starting position to the output buffer of output data to shift only said invalid number of data in print-data 
aeration equipment according to claim 1. 

laim 7] The output buffer which holds output data in print-data generation equipment according to claim 1, When the 
tput-data length which holds the convention data length set up beforehand and is written in said output buffer exceeds 
d convention data length When the output-data length which cancels the part beyond said convention data length of 
tput data, and is written in said output buffer does not fulfill said convention data length Print-data generation 
uipment characterized by having the Rhine length amendment circuit which controls the writing of the output data to 
d output buffer to fill up the part with which said convention data length of output data is not filled. 
p://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=htfo%3A%2F%2Fwww4.ipdl.jpo.goj 3/23/2004 



Page 2 of 2 



aim 8] Print-data generation equipment characterized by preparing the skip control circuit controlled so that said 
IA circuit skips and reads input data from said external memory at spacing according to reduction percentage in 
it-data generation equipment according to claim 1, when generating the output data which reduced the input data, the 
IA circuit which transmits input data to an input buffer from external memory. 



anslation done.] 
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r AILED DESCRIPTION 



tailed Description of the Invention] 

Id of the Invention] This invention relates to the print-data generation equipment which performs enlarging or 
tracting of an image data with gradation nature, and binarization processing. 

scription of the Prior Art] When printing the image data generated by computer by the printer, transform processing 
he data according to the function of a printer is performed beforehand. For example, in order to double the resolution 
he inputted image data for printing with the print resolution of a printer, expansion or contraction processing ot an 
ee data is performed. In expansion processing, the image data of every one line is memorized to buffer memory, the 
i of each pixel are copied by magnifying power, and the number of pixels is increased. A copy increases the number 
thine similarly. On the other hand, in contraction processing, the image data for one line is stored in buffer memory, 
mticide processing of a pixel is performed, the number of pixels is reduced to it, and the result is outputted to it. The 
aber of Rhine for which it applies is also reduced. 

03] Moreover, many printers express an image by binary control whether a black dot is printed or it carries out. 
jrefore in the case of the gradation data in which each pixel has the information showing a shade, binarization 
cessing which used the dither matrix is performed. In such processing, every one gradation data of each pixel is read, 
! compared with the threshold which constitutes a dither matrix, and binarization is performed. 
041 

Dblem(s) to be Solved by the Invention] By the way, there were the following technical problems which should be 
ved in the above Prior arts. If print data are received from high order equipments, such as a computer, a printer will 
form the above enlarging-or-contracting processings and binarization processing, and will generate print data. CPU 
titral processing unit) of a printer calls print data to buffer memory per the Rhine unit or pixel, performs data 
cessing for enlarging or contracting or binarization, and rams and outputs me result to a print engine. 

051 However, many repeats of data processing to which processing of this kind made the data for 1 pixel the unit are 
itained and when it is the image data of high resolution, that amount of data processing becomes huge. And 1 pixel 
he amount of gradation data is about 8-bit data, and even if it is CPU in which bus width of face has 32 bits or a size 
^ond it efficient data processing which used the bus width of face effectively is difficult. That is, the high-speed data- 
•cessink capacity of CPU original for bus width of face to be wide could not be demonstrated effectively, but there 
s a problem of taking data-processing time amount for a long time for the frequent middle data access to buffer 
mory. Moreover, when a big load was applied to such print-data generation processing, there was also a problem ot 
ssing the control function of other parts of the printer by CPU. 

'eans for Solving the Problem] This invention adopts the next configuration in order to solve the above point 
onfiguration 1> The input buffer holding input data, and the integer part and fraction part of a result which did the 
-ision of the Rhine length of the above-mentioned input data in the Rhine length of output data are accepted. The 
arging-or-contracting counter which generates and outputs the selection signal which chooses the data for 1 pixel 
d at the above-mentioned input buffer, Print-data generation equipment characterized by having chosen the data tor 1 
el held by the selection signal which the above-mentioned enlarging-or-contracting counter outputs at the above- 
:ntioned input buffer in predetermined order, and having the data selection circuitry which generates the output data 
uch carried out enlarging or contracting of the above-mentioned input data. 

)07] Configuration 2> In print-data generation equipment given in a configuration 1 an enlarging-or-contracting 
onter The integer part scale-factor register holding the integer part of the result of having done the division ot the 
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,e length of input data in the Rhine length of output data, The fraction part scale-factor register holding the fraction 
of the result of having done the division of the Rhine length of input data in the Rhine length of output data, The 
ess which reads the data for 1 pixel arranged at the head of input data is made into initial value. The integer part 
2-factor counter which carries out accumulation of the integer part which the aboye-mentaoned integer part scale- 
>r register holds, and outputs it for every data read-out for 1 pixel, When accumulation of the fraction part which the 
/e-mentioned fraction part scale-factor register holds is carried out for every data read-out for 1 pixel by having 
e zero into initial value and this accumulation value exceeds 1, Print-data generation equipment characterized by 
ng the fraction part scale-factor counter which outputs the data for adding 1 to the above-mentioned integer part. 
)81 Configuration 3> The input buffer holding the input data containing gradation data, The enlarpng-or- 
xacting counter which generates and outputs the selection signal which chooses the data for 1 pixel which accepted 
integer part and fraction part of a result which did the division of the Rhine length of the above-mentioned input data 
le Rhine length of output data, and was held at the above-mentioned input buffer, The data for 1 pixel held by toe 
ction signal which the above-mentioned enlarging-or-contracting counter outputs at the above-mentioned input 
^er are chosen in predetermined order. The data selection circuitry which generates the output data which earned out 
.rging or contracting of the above-mentioned input data, Print-data generation equipment characterized by having the 
erdata circuit which reads and outputs the threshold which constitutes dither data in predetermined order and the 
irization circuit which accepts the above-mentioned threshold and carries out binarization of the output of the above- 
ltioned selection circuitry for every data read-out for 1 pixel. 

391 Configuration 4> It is print-data generation equipment characterized by having the Direct-Memory- Access 
uit which a dither data circuit divides external memory to dither data in print-data generation equipment given in a 

figuration 3, and accepts. . _ .. , . 

101 <a configuration 5> ~ the number of invalid datas with unnecessary it being contained in the configuration 1 at 
head of input data in the print-data generation equipment of a publication at the input side of an mput buffer, and 
uding in output data - holding - the write-in starting position to the input buffer of input data -- the above -- the 
it-data generation equipment characterized by preparing the offset control circuit controlled to shift only the invalid 

1 lr^configuration 6> ~ the number of invalid datas with unnecessary including in the input side of an output 
fer in print-data generation equipment given in a configuration 1 at output data - holding ~ the write-in i starting 
ition to the output buffer of output data ~ the above ~ the print-data generation equipment characterized by 
oaring the offset control circuit controlled to shift only the invalid number of data. 

121 Configuration 7> The output buffer which holds output data in the print-data generation equipment of a 
>lication in a configuration 1, When the output-data length which holds the convention data length set up beforehand 
I is written in the above-mentioned output buffer exceeds the above-mentioned convention data length When the 
put-data length which cancels the part beyond the above-mentioned convention data length of output data, and is 
tten in the above-mentioned output buffer does not fulfill the above-mentioned convention data length Print-data 
leration equipment characterized by having the Rhine length amendment circuit which controls the writing of the 
put data to the above-mentioned output buffer to fill up the part with which the above-mentioned convention data 

gth of output data is not filled. , , . _ . . ^u^a 

>131 Configuration 8> Print-data generation equipment characterized by to prepare the skip control circuit controlled 
that the above-mentioned DMA circuit skips and reads input data from the above-mentioned external memory at 
icing according to reduction percentage in print-data generation equipment given in a configuration 1, when 
lerating the output data which reduced the input data, the DMA circuit which transmits input data to an input buffer 
m external memory. 

mbodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using an example 
xample 1> In this invention, in order to mitigate the burden of CPU, data processing of a pixel unit is performed as 
ich as possible using hardware. Drawing 1 is the block diagram showing the print-data generation equipment of an 
ample 1 The equipment of drawing is constituted so that enlarging-or-contracting processing may be earned out in 
• data-processing section 10 and the input data read from RAM (random access memory)4 using the DMA circuit (RD 
AA (Direct-Memory-Access controller)) 8 may be written in RAM4 using the DMA circuit 9. The data-processing 
;tion 10 is constituted by an input buffer 1 1, the data selection circuitry 12, the enlarging-or-contracting counter 13, 

d the output buffer 14. . ^ • i • j i= * 

3151 Before explaining concrete actuation of this circuit, the configuration of the whole equipment is explained first. 
:awing2 is the block diagram showing the whole airline printer configuration. The equipment of drawing is 
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itituted so that CPU1 may control each part of equipment through a bus line 2. ROM (read-only memory)3, RAM4, 
lost interface control section 5, the printing control section 6, and print-data generation equipment 7 are connected 
le bus line 2. The DMA circuit 8 for read-out (RD DMA), the data-processing section 10, and the DMA circuit 9 for 
ine (WR DMA) are established in print-data generation equipment 7. 

6] ROM3 is the memory which stored the program for actuation of CPU1 etc. RAM4 is the memory for storing the 
it data or print data used as the operational parameter and processing object by CPU1 . The host interface control 
ion 5 is the part which performs communications control of the high order equipment and the printer which are not 
itrated and input data inputs it from high order equipment through this host interface control section 5, and it is 
norized by RAM4. The printing control section 6 is a part which controls the print engine which is not illustrated 

controls printing of the print data memorized by RAM4. 

171 Print-data generation equipment 7 is a part which performs the enlarging-or-contracting processing and 
irization processing of input data which were accepted in RAM4 through the host interface control section 5, and 
erates print data The DMA circuit 8 for read-out is a circuit which reads input data from RAM4 in order, and is 
plied to the data-processing section 10. The DMA circuit 9 for writing is a circuit which performs actuation which 
es in order the print data which processing ended in the data-processing section 10 in RAM4. 
18] In this invention, the data-processing section 10 of this print-data generation equipment 7 is constituted by 
iware and performs, without depending enlarging-or-contracting processing and binarization processing on data 
messing of CPU1. It writes in with the DMA circuit 8 for read-out, and the DMA circuit 9 of business is all the 
»ct-Memory- Access controller generally known conventionally, and it is constituted by hardware. 
19] The functional description Fig. of the data-processing section is shown in drawing 3 . (a) illustrates the contents 
he expansion processing facility, (b) illustrates the contents of the contraction processing facility, (c) illustrates the 
tents of the binarization processing facility. In expanding the input data Dl which expresses 1 pixel with 8-bit digital 
i twice as shown in (a) of drawing for example, the input data for 1 pixel is copied to output data DO by a unit of 2 
es, and it outputs it to them. . 
20] In the contraction processing shown in (b), input data Dl is taken out alternately per every pixel, and it considers 
)utput data DO. That is, it reduces by infanticide processing. By binarization processing shown in (c), the threshold 
luded in the dither pattern data D3 which are explained later is read in predetermined sequence, and it compares with 
pixel value of each pixel of input data Dl . In this way, let the data by which binarization was carried out be print 

21] It returns to drawing 1 again and print-data generation equipment including the data-processing section 10 shown 
irawing 1 is explained. The DMA circuit 8 for read-out is a circuit which performs processing which reads 
omatically the input data which accepts the start address and the stop address of input data from CPU1 shown in 
wing 2 and corresponds from RAM4 and which was known well. This input data is written in constant-rate [ every ] 
uence at an input buffer 1 1 . Although it is desirable that the data for at least one line can be written in, every 1/2 line 
2very several lines are sufficient. Termination of enlarging-or-contracting processing of the input data held at the 
ut buffer 1 1 sends input data into an input buffer 1 1 in order with the procedure of requiring a transfer of the 
lowing input data from the DMA circuit 8. 

122] The data selection circuitry 12 is a circuit which accepts the selection signal outputted from the enlarging-or- 
ltracting counter 13, reads the data for 1 pixel with which it corresponds of the input data memorized by the input 
ffer 11 and is performed by repeating the processing which transmits this to an output buffer 14. For example, when 
input buffer 1 1 considers as the memory which can hold the gradation data for one line, the data selection circuitry 
supplies the selection signal outputted from the enlarging-or-contracting counter 13 as an address signal of an input 
ffer 1 1, and constitutes it by the bus line and gate circuit which transmit the data for 1 pixel read from the input buffer 
to an output buffer 14. . . 

)23] An output buffer 14 consists of memory memorized in the order which received the data received through the 
ta selection circuitry 12. Although a certain thing of the memory space is above desirable by 1 Rhine of an output 
age it does not interfere by the capacity of arbitration like an input buffer 1 1 . The DMA circuit 9 for writing is a 
cuit which performs control which transmits the print data which processing of the input data held at the input buffer 
was completed, operated to the timing by which new input data is written in an input buffer 1 1 , and were memorized 
the output buffer 14 to RAM4. In this way, the transmitted print data are written in the predetermined field of RAM4 
order, and rum into print data for 1 page as a whole. 

D24] The block diagram of an enlarging-or-contracting counter is shown in drawing 4 . The above-mentioned 
larging-or-contracting counter 13 is constituted by the integer part scale-factor register 21, the fraction part scale- 
;tor register 22, the integer part scale-factor adder 23, the integer part scale-factor counter 24, the fraction part scale- 
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or adder 25, and the fraction part scale-factor counter 26 as shown, for example in this drawing. 
15] When performing enlarging-or-contracting processing, CPU1 shown in drawing 2 searches for the result of 
uig done the division of the Rhine length of input data in the Rhine length of output data, beforehand. It is "2" if it is 
;e the magnifying power of this, and it is "0.5" and 1/2. And it writes in the integer part scale-factor register 21, the 
ger part, "0". [ for example, ] Moreover, fraction part, "5", is written in the fraction part scale-factor register 22. [ for 
mple, ] After making preparations including such processing, actuation of the above-mentioned data-processing 
ion 10 is started. . 

26] The integer part scale-factor adder 23 adds the contents memorized by the integer part scale-factor register 21, 
carry outputted from the fraction part scale-factor counter 26, and the output of the integer part scale-factor counter 
and has the function which the integer part scale-factor counter 24 is made to memorize to the following timing. The 
:tion part scale-factor adder 25 adds the output of the fraction part scale-factor register 22, and the output of the 
:tion part scale-factor counter 26, and has the function which the fraction part scale-factor counter 26 is made to 
norize to the following timing. , „ n „ A , 

27] The integer part scale-factor counter 24 and the fraction part scale-factor counter 26 of initial value are 0. And 
ing is doubled with the control clock for processing every 1 pixel of input data, and this data processing is 
formed. That is, the output in the case of processing the very first pixel is "0" of the initial value memorized by the 
:ger part scale-factor counter 24. And if the following control clock inputs, the addition result of the integer part 
le-factor adder 23 will be memorized by the integer part scale-factor counter 24. And this serves as the next output, 
iddition, the selection signal S which this integer part scale-factor counter 24 outputs turns into an address signal for 
ding the' specific pixel in the input data for one line memorized by the input buffer 1 1, for example. 
28] Dr aw ing 5 is the explanatory view of enlarging-or-contracting actuation. The principle of operation of the above- 
otioned enlarging-or-contracting counter and the contents of the concrete output are explained using this drawing. 
tw ing 5 shows the relation between the pixel location of the output data in contraction processing, the contents 
:eger part =) of the integer part scale-factor register 21 , the contents (fraction part =) of the fraction part scale-factor 
ister 22, the contents Preg of the fraction part scale-factor counter 26, and the contents Rreg of the integer part scale- 
tor counter 24. (a) shows contraction processing and (b) shows expansion processing. 

29] Here, the case where 1 contraction processing for 2 minutes is performed is considered. At this time, the value 
ich **(ed) input data line length by output data line length is set to "2." "2" of this division result is written in the 
jger part scale-factor register 21 . Fraction part, "0.0", is written in the fraction part scale-factor register 22. [ i.e., ] 
s contents Rreg of the fraction part scale-factor counter 26 are initial value "0.0." The contents Preg of the integer 
t scale-factor counter 24 are initial value "0." 

GO] First, to the timing which processes the very first pixel, since initial value "0" is stored in the integer part scale- 
tor counter 24, the value is outputted as a selection signal S. If the input data for one line is held at the input buffer 

the data whose address is the pixel of "0, i.e., a head," will be written in as a pixel of the head of an output buffer 14. 

input of the following control clock adds "2" memorized by the integer part scale-factor register 21 and "0" 
morized by the integer part scale-factor counter 24. 

131] Initial value "0" is memorized by the fraction part scale-factor counter 26, and "0.0" is written in the fraction part 
Je-factor register 22. Therefore, the addition result of the fraction part scale-factor adder 25 is "0", and this is again 
itten in the fraction part scale-factor counter 26. For this reason, the fraction part scale-factor counter 26 does not 
lerate a carry. Consequently, the addition result 2 of "0" memorized by "2" memorized by the integer part scale-factor 
ister 21 and the integer part scale-factor counter 24 is written in the integer part scale-factor counter 24. In this way, 
•■ selection signal S "2" is outputted to the following timing. 

)32] Thus, since the selection signal was set to "2", the pixel of "2" is read for the address of input data, and the 
gree of "0" is written in an output buffer 14. Similarly, if the following control clock inputs, since the contents of the 
eger part scale-factor counter 24 are added with "2" of the contents of the integer part scale-factor register 21 by "2", 
election signal S will be set to "4." That is, as indicated in the train of Preg displayed as 1/2 time contraction of 
iwing 5 (a), a selection signal S is outputted like "0", "2", "4", "6", "8", and --. Consequently, the pixel in input data is 
>sen alternately and memorized by the output buffer 14. The above-mentioned enlarging-or-contracting counter 13 
5 the function to choose either of the input data which did in this way and was memorized by the input buffer 1 1, and 
transmit the result of having carried out enlarging-or-contracting processing to an output buffer 14. 
)33] Next, expansion processing is explained. For example, in expanding input data twice, the Rhine length of input 
ta is **(ed) in the Rhine length of output data, and it obtains the result "0.5." The data "0" are written in the integer 
rt scale-factor register 21. On the other hand, the result "0.5" is written in the fraction part scale-factor register 22. In 
dition, precision of the fraction part scale-factor register 22 is made into double figures below decimal point, and the 
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eric value "0 50" is memorized to the fraction part scale-factor register 22 in the example of drawing^ (b). What is 
ssary is to process a fraction by counting fractions as one, a cut-off, etc., and just to ask for fraction part, if a 

41Here when^ffrS^ontrol clock inputs, "0" which is the initial value memorized by the integer part scale-factor 
iter 24 is outputted as a selection signal S like the time of 1/2 time contraction. Therefore, it does not change that tfie 
of me first Sxel are outputted as a pixel of the head of an output buffer 14. If the following control clock inputs, the 
•egate value of the output of the integer part scale-factor register 21 and the value memorized by the integer part . 
* factor counter 24 until now will input into the integer part scale-factor counter 24. In this case, since both are 0 , 
is memorized as it is by the integer part scale-factor counter 24. . _ _ _ , 

151 The value of "0.5" memorized by the fraction part scale-factor register is memorized by the fraction part scale- 
3 r counter 26. The fraction part scale-factor counter 26 will output a carry, if the data memorized here amount to 
Since a carry is not outputted for the contents of the fraction part scale-factor counter 26 in the case of 0 and 
'? from Steger part scale-factor counter 24, the selection signal S of "0" is outputted for the contents this time 

561 Furthermore, the case where the following control clock inputs is considered. At this time, "0.5" is memorized 
he fratffon part scale-factor counter 26, and the fraction part scale-factor adder 25 add f h ^ 

scale-factor register 22, and the output of the fraction part scale-factor counter 26, and obtains the resu t 1 .00. If 
is sent into the fraction part scale-factor counter 26, for an overflow, the fraction part scale-factor counter 26 will 
e "00" and will output a carry to the integer part scale-factor adder 23. The integer part sea e-factor counter 24 has 
norized^O" Itil now. The contents of the integer part scale-factor register 21 are "0 " The integer part scale-factor 
er 23 outputs "1" which it is as a result of [ these ] addition to the integer part scale-factor counter 24 In this way, as 
L mteg^part scale-factor counter 24, the contents output the selection signal S of "1 ." Consequently, as shown in 
*ing5(b), the selection signal "1" is outputted I to the 3rd time „ 3 „ „ y d „ 

371 If the same processing is repeated, a selection signal will change like 0, 0 1 , 1 , 2, I, J, i ,ano . 
isequently, each pixel of input data overlaps by a unit of 2 times, it is transmitted to an output buffer 14 and the 
XaforVne line is expanded twice in the direction of Rhine. Thus, the fraction part scale-factor counter 26 will 
put a carry, if accumulation of the fraction with which "1" is not filled is carried out and the accumulation result 
omes more than ■ 1 - and it carries out the operation which adds " 1 " to the integer part scale-factor counter 24. When 
magnifying power of arbitration is specified, the pixel of a required number is copied to predetermined timing by 

andfce print data of the corresponding magnifying power can be obtained by it. AWiough concrete explanation was 
itted in order to process other scale factors in the same procedure, the example was illustrated to drawing 5 (a) and 

38] In addition, binary data or gradation data is sufficient as input data in the above-mentioned example. At this 
e it is good to arrange the data for 1 pixel with 8 bits irrespective of the number of bits of input data It is for 
cess ng input data uniformly by single hardware. In this case, if the input data for 1 pixel is 8 bits or less in number 
*Tfe DMA circuit 8 should just write input data in the storage region of the 8-bit width of face of an input buffer 
in order as it is. On the other hand, if the input data for 1 pixel may exceed 8 bits, the circuit which normalizes input 
a uniformly will be prepared. Namely, CPU prepares the register which writes in ^^ heT ^ h ^ 1 ^^.. 
brehand calculates the product of the value and input data which did the division of the number of bits 8 of output 
a with this register value, and should just add the multiplication circuit which normalizes data automatically For 
tmple, in order for input data to normalize 4 bits [ per pixel ] gradation data to 8 bits, processing which doubles data 
for every pixel is performed. 

)391 Moreover, although the above-mentioned example showed only enlarging-or-contiacting processing of tiie 
ection of Rhine of data (main scanning direction), enlarging-or-contracting processing of the direction of vertical 
timing can be performed similarly. However, since contraction processing should just operate each Rhine on a 
-tailed schedule, it is [ that expansion processing of the direction of vertical scanning should just copy each Rhine by 
tgnifying power ] easy data processing compared with processing of a main scanning direction. Moreover, since a 
SaTeSfis also long, it is suitable for high-speed data processing by CPU. Therefore, it is desirable that accept the 
tout of the above-mentioned circuit and CPU carries out software processing Of course, enlarging-or-contracting 
Messing of the direction of vertical scanning may be beforehand substituted for the input side of the above-mentioned 
cuit Thereby, expansion of a hardware scale can be prevented compared with the case where the direction of a main 
mning direction and vertical scanning is also processed by hardware, and a miniatunzation and low-cost-izing of 
uipment can be attained. In addition, enlarging-or-contracting processing of an image data may be performed per 
ge, and you may carry out per object of the size of arbitration. 
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01 Effectiveness of an example 1> As mentioned above, above print-data generation equipment accepts the integer 
and fraction part of a result which did the division of the Rhine length of input data in the Rhine length of output 
and counts them using an adder, and since the data-processing section operates so that the input data memorized by 
nput buffer may be chosen in order and it may consider as output data, enlarging-or-contracting processing by 
ware can be performed automatically continuously. Therefore, it becomes possible to perform this kind of image 
:essing at a high speed, without giving a load to CPU. 

HI Moreover with above equipment, in order to perform processing in which read the input data memorized by 
vli and a final processing result is written in RAM4, there are few pulse duty factors of a bus and other processings 
:PU are not barred. That is, it becomes unnecessary to repeat RAM4 and to access frequently for input data 
lessing, and the count of total access of RAM4 can fully be reduced. „ A w , • . 

121 <Example 2> By the example 1, processing for reading input data is performed at once from RAM4 in the 
•essing for generating print data from the input data memorized by RAM4, and the occupancy time amount of a bus 
was shortened. Here, after the above enlarging-or-contracting processings, if it is going to perform binanzation 
•essing of the data further, the procedure which carries out binarization processing of the middle data again 
norized by RAM4 and is used as print data must be performed. This makes the count of access to RAM4 increased 
processing by the conventional CPU. So, by this example, the data-processing section 10 also performs binanzation 
^essing to enlarging-or-contracting processing and coincidence by one read-out. 

431 The data-processing section block diagram of an example 2 is shown in drawing 6 . This data-processing section 
quipped with the binarization circuit 30 and the dither data circuit 3 1 other than an input buffer 1 1 , the data selection 
uitry 12, the enlarging-or-contracting counter 13, and an output buffer 14. Namely, it differs in that the binanzation 
uit 30 and the dither data circuit 3 1 were newly added to the circuit of an example 1 . 

441 The dither data circuit 31 consists of the dither data readout circuitry 33 and the dither data memory 34. The 
er data 35 are memorized by the dither data memory 34. This dither data 35 is written in the dither data memory 34 
3PU1 shown in drawing 2 . In addition, when there is much amount of data of dither data, as the block of the broken 
"of drawing showed, the DMA circuit 32 for dither data automatic transfer is used. 

451 For example the amount of 1 pixel always makes the input buffer 1 1 the configuration which memonzes the 
Jation data which are 8 bits of input data. Even if the input data which follows, for example, is actually read from 
M4 is expressed by 1 pixel 2 bits or 1 pixel 4 bits, it will normalize to 1 pixel 8 bits here. In this way, binanzation 
cessing of the 1 -pixel 8-bit data for one line held at the input buffer 1 1 is carried out by the binanzation circuit 30. 
461 Concrete actuation of the above-mentioned binarization circuit 30 and the dither data circuit 31 is explained. 
tv 1 pixel of 8-bit gradation data which the data selection circuitry 12 outputs is sent into the binanzation circuit 30 
Irder The binarization circuit 30 measures the threshold outputted from the dither data circuit 3 1 , and the output of 
data selection circuitry 12, and performs binarization processing. That is, when the output of the data selection 
:uitry 12 is larger than a threshold, it is refened to as "1 ", and when other, the output "0" is wntten in an output 
"fer 14 

471 The above-mentioned dither data can consist of threshold groups of a large number required in order to process 
pixel for one line outputted from the data selection circuitry 12. The dither data readout circuitry 33 operates as it 
irns to a head again and the conesponding threshold is read, after reading a threshold group from the dither data 
mory 34 in order and reading from a head to the last. Binarization of the data which the data selection circuitry 12 
puts by this using the threshold of a large number designed intricately can be performed. 

481 What is necessary is just to set the counter for read-out of a threshold so that a threshold may be again supplied 
m a head when preparing the threshold for one line, supplying the threshold conesponding to order from the head in 
•h Rhine as for example, dither data and moving to next Rhine in supplying the threshold of one piece to the data tor 
ixel respectively. Moreover, in the case of the dither pattern of 4x4 matrices, the threshold for four lines is prepared, 
example. It carries out as each threshold in dither data is read in order from the 1 st line to the 4th line and the 
esholdofthe head in dither data is again read at the head of the 5th line. 

)491 For example, in adopting the dither pattern of 16x16 matrices, the amount of data of dither data becomes 16 
es It is uneconomical to prepare into this memory which stores such all a lot of thresholds. In this case, it is good to 
re dither data in RAM4 and to prepare a Direct-Memory-Access circuit as shown in the broken line of drawing 6 
dch divides the specified quantity every and is accepted to predetermined timing. The threshold of four Pieces is 
jplied in order to the data for 1 pixel, and control which outputs four binarization data can also be performed. What is 
pessary is just to increase the data transfer clock after binarization processing 4 times to a binanzation processing 
•lier data transfer clock. , . 

)50] Moreover, if a threshold is read so that the threshold of one piece may be made to conespond to one gradation 
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of each nixel outputted from the data selection circuitry 12, binarization of the 8-bit gradation data will be carried 
is it is for example, and a 1 -bit printing image will be obtained. That is, the image data for one line held at the input 
t 11 has the amount of data reduced by 1/8, and is stored in an output buffer 14. Even when the >Rhme : length is 
nded twice, the data of the quadrant of an input buffer are stored in an output buffer. When the Rhine length is set 

2 1/16 of the data of an input buffer are stored in an output buffer 14. 

11 Effectiveness of an example 2> According to this example, as mentioned above that to which enlarging-or- 
racting processing was ended, binarization processing was ended, and the amount of data fully decreased is written 
AM4 shown in drawing 1 . And the data is the print data which can perform printing processing immediately. Input 
is repeatedly read from such a thing like before, data processing is performed, and the count of data read-out 
ine to RAM4 can be sharply reduced compared with the case where it is said that print data are finally obtained. 
;21<Example 3> When expand as mentioned above for the scale factor which had the input data specified it 
1C es or binarization processing is carried out, there is a case so that some output data may cross the field which can 
rinted It is necessary to remove in such a case for a part of trailer [ a part for the head part of input data, or a trailer, 
head part of output data ]. It becomes possible by adding the Delete function of such garbage data to the above- 
doned data-processing section to mitigate the burden of CPU further. Such a function is realized after this example 

531 Drawing 7 is the data-processing section block diagram of an example 3. The offset control circuit 40 established 
le input side of the input buffer 1 1 of this drawing is newly added by this example. Since the other structure and the 
•r function of a circuit may be the same as that of the thing of an example 2, they omit explanation. 
41 In order to explain actuation of the circuit of drawing 7 , and actuation of the offset control circuit 40, the 
tents of data were displayed on the location surrounded by the alternate long and short dash line of the drawing 7 
er left part This data-processing section shall have the function shown in drawing to expand the input data Dl tor 
line for example, to carry out binarization processing, and to obtain the output data DO for one line. Here suppose 
garbage data DD exists in the head part of input data Dl . With garbage data, when the following drawing data lap 
i front drawing data in the case where the painting-out section by the drawing function is for example, ^ former 

a top pit serves as unnecessary data for the following drawing data. This garbage data DD intercepts foe first data 
8 pixels of the input data transmitted every 1 pixel from the DMA circuit 8 which showed the offset control circuit 

0 drawing 1 when it was by 8 pixels, and the transfer to an input buffer 1 1 is prevented. ^ 

551 Such i a cutoff circuit can consider various kinds of things. For example, the gate circuit which carries out a mask 

3 nixels can constitute foe register which holds foe data for 1 pixel temporarily, and foe transfer dock which 
lS mits foe data which held to this register to an input buffer 1 1 from foe head of foe data for one line, moreover -- or 
gate control circuit which only foe transfer time for 8 pixels intercepts can constitute the gate from foe head of the 

a for one line with foe gate group inserted all over the circuit which transmits the data for 1 pixel to an input buffer. 
561 Moreover, when 8 pixels of heads of foe 512-pixel input data consider as garbage data, for example, foe shift 
ister which can hold foe data for 504 pixels is used as an input buffer 11. When 512-pixel data were transmitted to 

1 input buffer 1 1 in order and foe data of foe last pixel are written in, the OPA flow of the first data for 8 pixels is 
ried out and they are cut off. Moreover, there is also foe approach of using an input buffer 1 1 as foe usual memory, 
his case all input data is first written in an input buffer. The data selection circuitry 12 memonzes foe number of 
set which CPU specified. And only foe number of offset is read and an initiation start address is shifted. 

■571 Two examples of foe beginning are examples which arrange foe offset control circuit 40 just before an input 
fer 1 1 Moreover, foe two remaining examples are examples which constituted foe input buffer 1 1 and the offset 
itrol circuit 40 in one. Any example is realizable using foe easy hardware for data processing known well from the 
mer In other examples of explaining below, such a circuit can be used similarly. 

,581 Effectiveness of an example 3> It becomes possible to generate foe print data which adjust the Rhine length of 
vut data and carry out expansion or contraction processing as it is and which can be transmitted to a printing control 
Son by forming foe offset control circuit 40 which has foe function to delete foe data of foe predetermined number of 
: head part of input data, as mentioned above. Thereby, foe burden of CPU is mitigable. 

)591 Example 4> The above-mentioned example explained foe example which deletes foe head part of input data. In 
case of this example 4, foe garbage of foe head of output data is deleted. The data-processing section block diagram 
an example 4 is shown in drawing 8 . As shown in this drawing, foe offset control circuit 41 is formed between foe 
,arization circuit 30 and foe output buffer 14. Parts other than this offset control circuit 41 are good with the 
npletely same configuration as foe circuit of an example 2. Therefore, explanation of other parts is omitted 
)601 The offset control circuit 41 has foe function to delete garbage data DD of foe predetermined length of foe head 
rt of foe output data DO transmitted from foe binarization circuit 30, as shown in foe lower left side of drawing. The 
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ion between the offset control circuit 41 and an output buffer 14 is the same as the offset control circuit 40 of an 
iple 3, and the relation of an input buffer 1 1 . Therefore, the offset control circuit 41 is realizable with the same 

ware top as an example 3. . 
11 Effectiveness of an example 4> As mentioned above, if the head part of the data after binarization is 
maticallv deleted at the time of output-buffer storing, it will become possible to process as print data as it is. 
21 <an example 5> -- the above -- when processing the image data for 1 page, any example can do processing 
ientlv if the data for at least one line are held and processed to an input buffer. However, in addition to this, the 
for one line mav be unable to be collectively stored in an input buffer neither according to the capacity of an input 
er nor various situations. In this case, data of one line may be divided into every [ 1/several ], it may transmit to an 
t buffer, and enlarging-or-contracting processing may be carried out separately. By this example, the pnnt-data 

3lStoS^gS«n block diagram of an example 5 is shown in drawing^ . Thepart except the Rhine 
th amendment circuit 42 of this drawing is the same as that of the circuit of an example 4. The Rhine length 
ndment circuit 42 has the function to always adjust the Rhine length of the data written m an output buffer 14 to 
d die length. If the data of the Rhine length L decided beforehand are specifically received as shown in the nght- 
i side of drawing, the surplus data beyond it will be canceled. 

ttl On the other hand, when the Rhine length of the data written in an output buffer 14 does not fulfill the above- 
.tioned Rhine length L, only the number of bits which ran short fills up data. The bit of the tail of the wntten-in data 
)p ied as the concrete data supplement approach, and it is based on the approach of adding only a required number 
551 The Rhine length amendment circuit 42 is equipped with the register which memorizes the data equivalent to tor 
mole the Rhine length L. The data of the predetermined length after binarization processing input every 1 pixel into 
offset control circuit 41. An output buffer 14 receives every 1 pixel of data inputted from the offset control circuit 
and writes them in a predetermined field. At this time, the output of the offset control circuit 41 is incorporated by 
Rhine length memorized in the Rhine length amendment circuit 42. Therefore, even if the data more than the die 
5th specified by the Rhine length amendment circuit 42 from the offset control circuit 41 input into an output buffer 
surplus data are not written in an output buffer 14. . 
661 On the other hand, when the data length outputted from the offset control circuit 41 is shorter than the data 
>th memorized in the Rhine length amendment circuit 42, the offset control circuit 41 suspends actuation with the 
i equivalent to the last pixel held. An output buffer 14 continues reading of the data which the offset control circuit 
held in order to receive the data for the Rhine length from the offset control circuit 41. That is, the same data are 
eated and read until it reaches the Rhine length L. In this way, a supplement of insufficient data is attained. 
671 The explanatory view of the data-processing section of operation is shown in drawing 9 According to the 
dpment of the above-mentioned example, the following actuation is realized. (From a) to (c) is the explanatory view. 
,en performing processing which obtains the output data for one line of the Rhine length L as shown in (a) of 
wing, it considers dividing and processing input data as mentioned above. For example, if it processes by 'dividing 
> L2 in LI and the second half of the first half, both will be connected and the output data for one line of the Rhine 
eth L will be obtained. However, as enlarging-or-contracting processing and binarization processing show to (b) of 
wing, only as for G, the 1st processing wants data for LI, supposing the 2nd processing wants data for L2 only as for 
a clearance will be generated in output data and image quality will deteriorate. 

.681 On the other hand, when die length of R increased from the die length of LI and L2 and it collects into one line, 
shown in (c) the lap for R minutes will arise the first half and the second half also. This also causes image quality 
xradation. The Rhine length amendment circuit 42 of the data-processing section shown in drawing 9 adjusts the 
ine length of data which stores in an output buffer 14 automatically. In addition, although each of LI and L2 should 

)691 ^Effecti^ene^ofSi' example 5> Since data are written in an output buffer 14, also when a data length becomes 
-eular by enlarging-or-contracting processing or binarization processing as mentioned above, adjusting a data length 
ne the Rhine length amendment circuit 42, the output data arranged with fixed die length are obtained. By this, 
icessing of a consecuti veness circuit becomes easy, and also degradation of image quality can be prevented 
)701 <Example 6> For example, when performing contraction processing extreme like 1 /l 00 and 1 /l 000 tor the 
ratted image as for data required for the data generation after contraction processing, former data are no longer a part 
rv much That is, processing will be performed, picking up the data with which 1 000 of former data are dotted at 
ervals of one piece. Therefore, all the input data memorized by RAM4 is transmitted to the data-processing section, 
d it becomes the futility of a storage region to perform the operation for contraction processing after that. So, by this 
ample, a skip function is added to the DMA circuit 8 shown in drawingj. . 
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71] Drawing 1 1 is the print-data generation equipment block diagram of an example 6. The skip control circuit 43 is 
inected to the DMA circuit 8 of the equipment of drawing. There is no place which other circuits change with the 
lg of an example 5. In addition, about other circuits, it cares about by one or less-example neither of the 
ifigurations. Here, drawing 10 is referred to again. What was shown in (d) of drawing 10 is input data memorized by 
M4. The number was given to the data of each pixel like "0", "1 "2", "3", and - in order. 

72] For example, when it turns out beforehand that such data are reduced to 1/20, the above-mentioned DMA circuit 
kips every 20 pixels of data in RAM4, and reads them, and it operates so that it may transmit to an input buffer 1 1 . In 
wing, the data to read were surrounded and illustrated by the frame of a thick line. Now, the storage region of an 
ut buffer 1 1 can also be reduced enough, and the count of access to RAM4 by the DMA circuit 8 can also be 
:reased. 

)73] CPU1 shown in drawing. 2 sets reduction percentage called 20 minute 1 as the enlarging-or-contracting counter 
shown in 4rawing„Ll . The skip control circuit 43 sets the start address in consideration of reduction percentage, the 
ount of skips, and the stop address to the DMA circuit 8. Thereby, the DMA circuit 8 transmits only data required for 
enlarging-or-contracting processing after opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. to an 
-ut buffer 1 1 . In addition, actuation of this example is effective when the reduction percentage of data is remarkable, 
ntrol may become [ the way where it follows, for example, reduction percentage does not operate the skip control 
suit 43 by 1/2 and about 1/3 ] easy. In this case, you may make it set the information on whether CPU1 confirms skip 
ltrol to the skip control circuit 43, or it does not carry out. What is necessary is just to write in the criteria of decision 
t it is better that it is better whether to carry out effective [ of the skip function ], and whether to make it an invalid, 
d the program of CPU1 . 

)74] In addition, in the data-processing circuit explained in the example 1 grade, the enlarging-or-contracting counter 
has calculated the address of the data memorized by the input buffer 1 1 . The data selection circuitry 12 chooses the 
a in an input buffer 1 1 using this address. Therefore, in order to perform the same actuation as the example 1 grade 
Gained, it is desirable that all the input data memorized by RAM4 is written in in the address as it is into an input 
ffer 11. 

)75] In this case, what is necessary is just to write the dummy data of the 2nd - the 1 9th part in an input buffer 1 1 , by 
: time the DMA circuit 8 transmits the data of the 20th [ "0" / "20th" ] watch to an input buffer 11, after transmitting 
: data of eye watch. What is necessary is just to carry out write-in actuation of an input buffer 1 1 to this with a control 
ck 20 times the rate of the DMA circuit 8. The contents of dummy data are arbitrary. Even in this case, the count of 
:ess of RAM by the DMA circuit 8 is decreased, and it is effective in reducing bus occupancy time amount. 
)76] Of course, the DMA circuit 8 can also write in order the data which carried out skip read-out in an input buffer 
as it is. In this case, since contraction processing of input data is already completed, the enlarging-or-contracting 
inter 13 does not operate. The data selection circuitry 12 should just output the data written in the input buffer 1 1 to 
; binarization circuit 30 as it is. 

)77] Effectiveness of an example 6> As mentioned above, since the DMA circuit 8 performs a data transfer from 
kM4 to an input buffer 1 1 by skip read-out, compared with the case where all data are transmitted to an input buffer 
from RAM4, it becomes possible to shorten the data read-out processing time by the DMA circuit 8. Moreover, it 
:omes possible to shorten the time amount which occupies the bus of CPU by this. 
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[ 2 ] gt&g 1 «K»tf>WI»r- ?£MmWlz 
fctt*«oS»»fc«^*SMte*P k , 

ai-rr h'l^x^tjwffik lt , i wfft^w-^K^a 

x . z nmmmmtf i *mttz t # . wnaak^c i 

* jn^-r a Jti6c7) 7*- ? * mts-r *>nr»«*# vy? 

k fcflttfc,! k k^6 WJx-^^^S. 
mifEATJx— ^7^f y&ZitiJjT-'—fcrU'l y-gX'ffc 

* Ltitmmmm t <nu* t zzvxtLX . miba* 

m^Z£j$.LXiiiJ}?$>iiZ*ffi'b* 1 Jy?t. 

m b&aui'M *> y ?<?>tttt^-h mmm^zx *) miba 

JM^LT. WIBA^T-^^ifefeffi/ht^ai^f-^S- 
^^•Sx-^jIIiRIIIg&k. 

i wmto0 j ?-?si*m vmz. mfenmizr a 

9 Zffif&t&mmZgt&lii LX £jl~t%> -r 4 if t-* HI 
Kk s 

flWEWfiteSttAflT . b?IB^@K<^ til* £ 

S -ffl-ftHISIk k £«f«fc'*-&e*!lx'-*£ 

tzZ k Sr*Hak?- l»EP»Jr-^*^S. 



AftA'.y7r ^» # a^ffiJ&mSS- s MIB&^&t- 
9W3V^7 h X o lzfflW-t&*7± -y hMW® 

H8*B6 ] ii^Ji i izMmowmT-fsmmiz 

^^'•y^rcOA^fil^. 

lijjlT—? lZ&tb5Z k *craKr*S6"^-^<^)»*fia* 

Sr. mmmtcf—s^mm^ v^^xoizmmt 

T{zm%TL&ti&&*?-?m i mfflferr-?&ZM 

CM*3S8 ] IftiftJg 1 tclBtKcT) fflfflf-'- ^ £f£§£Bt- 
DMABS&k. 

A^x-^Sr^/jNL^ffi^x-^Sr^JjIc-rs^C m 
IBD M A ® g&#fufB*hSM * *» 4> ATlx- ^ 2r , flS'h 

[000 1] 
[0002] 

fc«tfe-r-^<?DsaiM«ya3&»ff*>*i*. «ii a^l 

mc^-fr^^t, -< ^ - yf — ^ AJ> I. V >{4i^ 
^S: 1 54 y4M*oXy 7r^U IcIBIfL, =g-a^O 
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Tt^vizmhL. mm^m^wmzfi-oxwmmz 
-r. 

[0 0 0 3] ttz. ?<wjy^ii MFv)>£»J 

[00 04] 

pu (t&ammw) m\7—?*7Aymm& 
[0005] L*»L5r*«^>, zconcommt. lmm-ft 

tl. M K mm.&cr> A crisis . -zrvmuxm 

8 1' -y hfSgO^- ? T* *) . ^'Xig^ 3 2t'-yM,|, 

arr ^ i t #<-e# -r n* «y 7 r * * y ^urnsT*^ 

wmizjz%%nm*frfr&ztizj:-?x. cpucaj 
Tvyfiamco&ftcofflmmmzE&LxLZot^i 

[00 0 6] 

<fltj£ 1 > ATJ-r-? Zffitr-tZ X^ v 7 r b , ±!B 

*te&LX\&tt&&m>h*J*7>9k, ±§Vfckmb 
tVyfcotiMi-zmiRm^lzJ: OJJSA^^-y 7 rfc: 

wasfifc i aig^^T-^ ij5rjeo*(caHR lt . ± 

^Mi^ifliusi: zffitKz b zmnb-th m^-ftm 
mm, 

[0007] <ffi& 2 > l lziiM<nQiffl'r-?£s& 



sat^r-**^ y&ximLtiteMieQ'hfmz&n 
■t&>m%tmmuisx?b, xjiT-foftmizm&z 
tit: i mmftv)?-? zmn-nii-T k i^^mbi!*: t 
x. lmm^coy-'-^m^mtmz. in&mmm' 

mm^y^b, **uzm&m.bLx. nt^f- 

$m*mmm.Lx. z <r>%mmm< lzmttzb 
§ . ±Mmm.mz 1 ^M-tttub^-^ita^-n, 
>mmfem*?vy* bzffittzz b ztmb-t&epm-r 

[0008] <«j£ 3 > BtM^- ^ ^^trA^x- ^ * 

itit}7-?(V7A y-^xmw.Ltz^(7)mmmb4^i^ 

b *»tA#iT. ±!2A*^'-y 7 rte«»$ti.fc 1 mm 

ftnT-fzmtt&wwm^^Lx&ji-t&vkk 
m^^yy^b. Mm^m^^y^^^-thm^. 

mmzX *) ±IBA*^"v 7r(:«^^ 1 B*#<o-r 
£BfJ£<0«tt3»K LT . ±KA*7-'-^ ^ifcfe^h 

-t^mm^m^tatxiaiji-hy-' 4 vr-fms&b . ± 

f 5Baffi£gttA*iT , _biSiatKEHSS^ai±) - «t^* 

[0009] <ffif&4 > <f^3 ^leiftOTOJr-^^ 
-fi^T-'-^^^SiJtTSftAh.^^ 1^^ h^t'JT^ 

a. 

[0010] <mss. 5 > ffi^t 1 tcia^^Epjsijx-^*m 

^Sfcfev^T, A71^>y7r<0A77fflll^, AX^f—fcD 
%MlZ-S£tiXti<). iHtlf-^ t,z-£sb hZb if-^mts: 
mhT-fwWiZmtfLX. ATJx-^OA^n'v^t 

h$-£z>£oizfflWi-z>*7-bv bfflwms&imncz 
[0011] <«j$6 > flidt 1 izmswtPM-f-f&M 

mWlzti^X. iiiti^yyrcox^miz^ ftjj^r-flz 

&fr&zb$ t ^m%m%iT-?(Dm.£&ftLx. 
a. 

[00123 mm > mjR 1 ci3»oe«i7 t -^±j* 
mmiza^x. ftj37-'-?z&n?&ii!,jjj<'v7Tb. 

Tizmz&tnziiijjT-f&tfiMmfc'r-f&z® 
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KJJeffl*' W7r ^<7>ai7J 7-*- f'Vflt % SrfflHW- 

[0013] <fl§j£8 > ffifH i tcieift^Epjair-^^is 

-^SrlKiM-rSDMAHISSi:. A^T-^^/hb^tB 
^f-^W4^t, JJBDMA0B#JJB*rM» 

[00 14] 

[^onjg^Bg] jar. *&ffl0Sdte>Mfli*jitt 
t „ mmmmmmm: -^wm o ^- f •> x r 

^-r^a-y^llT*!.. HcO^ISte.. RAM (y>?\U 
T^-feX^^r'J) 4*>^DMAHIiS (RD DMA (9 
^l/^h^'J7?tXayhn-7) ) 8£/flVvcfft 

^■m LtzAjj^-f z^r-fwmm 1 o iz&^xt&xm 

'MS1U DMAIU8S9$:ffl^TRAM4(;*^j2 ! tf i 

l l , x-?aHR0S&l 2. aSAHS/M^y? 1 3S.t/ 

[0015] i<0HHW)ft*flW:«ff*»i!W*«rfc, 

tfcfifiicSr^ct^n v 7 H"C£> £ . H^Sli. C P U 1 
^ >f > 2 £cfT LT««#»*1M1IW- « <£ 3 Icfl&iSt 
^flT^S. S^fctt* ROM (U — KsT^U 

Jrt*y) 3. RAM4, *X W >?!7 x-X«IJ«SB 
5. W«W«»6aV8iei7'-^4l«il«736«««$^L 
T^£. «f-?£j£^g7tef;t gg^ffitfflcODM 
A@|?&(RD DMA) 8t, 0k. » 

£i2^fflODMA[slS8 (WR DMA) 9£#f£lt4>;h. 

[00 16] ROM3I1 CPUICOIWD^A 
^SrHSftL^^'JT'S)!.. RAM4I1 CPUltcJ: 

^7x-^®HSfSP5ii. M^L%^±.Q.Mmt70 
kommfflfflZftd&ftT. :Wh4^7x-x 

AM4£iB<H£ft&. EPWJfflIg|56ti. HSSLfcHT'y 
y hxyyyft$iJPL, ram 4 izimztittPM?- 

[00 17] mi¥-?£jmW.7te. RAM4fc^ 



*££j£-TI>gp?>T*£>.S>. gg^l±5LfflcODMA|HiaS8 
*BiaH 0tttl&^-&|lI» > C*&. »£&»ffl?)DMA 

5tram4 tzmm=m # **r a EHrc* h . 

[0018] *5H!8(C*JV^T«, -OWJx-^dfcfi^ 

*u ifcfcii/j^WBffi^-tt^bwsi* c p u 1 cvmntimiz 

[ 0 0 1 9 ] H3fc. x-^OaafWflMBMWH*^ 

-r. (a) «\ Sfc*:Jaa«8tgort^^Ei^L-^t^-C'*> 

4. (b) ml m^mmi&cn>nm*m*Lfzi><?>x'h 

ab§. mo (a) (c^-riac iit^8b'7 

^^x-^T-^^A^x-^D 1 £.2{g 
teteA-r 4 *£fcUL 1 H*#tf> 5r itJTiT- 

* D 0 fc 2 tU-fo^ h'- LTtBA-r S . 

[0020] ( b ) tzTF-tffi/mm&m&izii. xi^r 

D 1 5: 1 ®^-fo 1 IZM 0 m tt . tBJiT-' 

5 . < c ) iz^-t-wimmx'iz , m-eMHg-r s ± a * 

7-'<f •W9—-y 1 T~-9 d 3 t;-i-SfL-i»Bgffl^m^«# 
[0021] mtzm 1 tcM^r. a 1 izTF-tr—fwrn 

SP1 0Sr-^^EPfJf--^^HSOi^BJft-f-S.. 
ajLffl«0DMAHlff&8(i, 02tSLfcCPUlKA 

l-TXtlX. RAM4*^f^-r^A^7 f -^^gKl6<J^ 

S!*ttf*-«yifcfr a J; < *n btitz ms&xh h . a*^* >y 

7Tl ltd i«OA73T-^* t -^S-fOfll«tS# 

^i:*«a*LV^, 2^15-f>'^-roT't>it5'f>' 
ft-r-oX*i>fr£b%\,\ A^7 7rl lfc^^tifc 
A^l v-*- ^ ni&tM'hmWfim-Ti- & k. DMA0S8 
tc^L»:<7)A*-r-^c7)Kjll^M*-t-g. k^tz^WAz 
JcoT, A7V< 77rll tcA* ^ * J Jl#tcil 0 a 

[0022] T-^a#?in» 1 2 it. tfcWMwy? 

1 33&>4,aj*3*l4aSWl#Sr«»tA*lT, A*^'7 7 
r l lfcie«$^A*T-^od*><o^S1-s 
7>0-r-^?r^aiL, Cl^S-ai^^-y7r 1 4£$k5* 

7711^ 1 5-f yftvffiMT-f Z&fti-z z k 
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r 1 lOTKU-Xfi^fcLTffittU A*A' 77 rl 1 
*»£R*ai3:hJfc lM^cOr-^S-aj^^'y 7 r 1 4 
ORgS-*-*;"?*? SUISSE J: . 

[00 23] ttiJl^-yyr 1 4(4. T-^StRESSl 2 
Sril t TSitAftfcr- 9 £ »tAixfe)Bfc:E«t * * 

y#J2LL**£fcj&*#*LVV&«, Aj]A77rl 1 

Hli?&9(4. flaj;tt4\ A^ 7 7rl ltft^Sit^A^ 

T-9ifm^ttth9^ Hy/XWfeL. aj^N'7 7 
r 1 4lZimZtltzWffl7 i -9£RAM4l l Z$zm-f2,m 

RAM4<0J3i)£^««(ai#K:«S&i*u £tfci: L 

[0 0 24] H4fc. tfc^ifll/jN^^^^^ra y^ia^ 

-ri a (c wkmmmisisx? 2 1 . >i«iw»*u^ 

? 2 2 . fi^gpfg^in^fl 2 3 . m&ffi&& V>9 2 
4 . /NRIMSmMHl2 5 s 26t 

[0025] t&±M'b!im£fto =T#>* m2iz^ 

tcpuiii xfiT-9^4y^\a^-9^ 
4y&ximLim%&'%#>i>. tt*»*#2«s8r&, 

"0. 5" , 2^1=5:^ "2" -C**. *0 

MRawiif " 0 ■ *aaBt»fls»u^^ 2 1 

tf„ /J*»«itf "5" fc/jN»»flt*US***2 

[0026] §mmmrn&2 3(4, mmmemu^ 

X9 2 1 fcKMSflfcrtSi: > 'Wmmm*l*?y9 2 6 

tiiti b Ztm LT. <X.cr>?4 S •> y 

? 2 4 fcE«S*41Mt*J*o. /]>ftff««AD»} 2 5 
(4. 'bWc^mmUi^X9 2 2(0til^b, 'NS(Mim**> 

y9 2e <rmh bztmLx, &C09J $. yyx°>\$m 

mm* *r y9 2 6 t=E*3**aM6&»o. 
[0027] SWaMMW**'* 2 4 i/MRSHS*** 
y^2 6t, Wfflffi(4 "0" T*&6. LT, 

yrtish^x, znmmmzmftTh. bp^. -# 

^24teE«Snfc*fl8Kt<?5 "0" -?"LT, & 

<9$|JP? o y ? tfA^S t . SHfcffitt9flll*ft 2 3 <9 
Ja^^*mSfffg$^^>^24(-|e«§fLS. -f-L 

^^2 4«ffi*-t*afiRS#S«. A^' 7 7rl 1£ 

E«$*ut«itf 1 y%<nx-h ; T~9*<mi£.<rm 



[0028] si 5 (4, tt&^mfte>mpmx'$>&. i 

w*ffi*tf5rt»*»HB-f 0514, «/h«yso«^) 
tfi^f-'-^^B^si: . aas»«*p^^ 2 l 

^ (StfcS?=) i:. 'hm.m$mu ; JX9 2 2(Dfo® (/h 
l&gP=> £: , 'b®.ffligm*7>yy9 2 6<7)ft®P r e g 

Wk&i&m# *Jy 9 24(7)1*1® Rr e gt»^^ 
^ L*: £> 0-)T£> & . ( a ) im>h%m, ( b ) i4t!fcA:M 

[0029] zzx\ mu$2ft<QiMsmm*m?T-r 
^-9*7 a y&tmn,izmz "2" t&s. wm^m 

Vi>*?2 1(3(4. £tt|ft**£jR«> "2" tfWZ&ttl 

i^*** 2 2fcti, /hffcgpfip*> "o.o" 

^'•^a^^L-S.. /hicgpm^'>>-^2 6^fRre 

g(4^ffl "o.o" -c**. wkBmm*vy92 4co 

impresi&mm "o" x-bz. 

[0030] — &mj}<rmm*ymth 9 a $ >- 

^'T-(4. S^Cg|5f^^'»'^2 4(^»!ffl "0" *<*SiW 

h . A*^'>y 7rlltci7'f y#(?)Xjl7-"-9tfU.ft 
SiXTl-tfUf. THU-X*i "0" BP*>^Ktf01i*^-f- 
^*>*tiS*^"-/7r 1 4<0$fcH<7>li!ith LT##ii4tL 

^ . wmm9 u-v9 tfxjj-th t . mmm&is =jx 
9 2iizimztLfc "2" t s mmm&**?y9 24 

tzimztiK "0" h^JD»§^.^. 
[003 1 ] 'Nt8&mt#*>y? 2 6 (Ci4. MBffi 

" 0 - nmmti. 'Hammussx 922 ti±, "0. 

0" ^»#a^ixT^S. «£^T. /J^gP^Hn»H2 

5<7>jns:^m(4 "o" t*0» ztitf'mm%m#vy 

^2 6(cstx»#a*tts. zntmb. 'murnm**? 
y92 6te**\)-z%£.L*\,\ *<mm. mm®® 
m*vy9 2 4izte, mm^ismu i Jx^2 uzimz 
tifz "2" t w&tmm* *?y* 24 izimztitz 
"o" 0>tKamm2&mZ}L&tL&. zdvx. K&9 
a 5 yyx "2" t^om$m^stf&j)Zti&. 

[ 0 0 3 2 ] ZCDJ: o (C. Mtm^tf " 0 " ^(4 
"2" ttc-otztztb, \J) ; r—9<r>TY\/7,tf "2" co 

R»fcLT» &co®m9uv?wAjr?&t. m&mm 

m#Vy9 2 4cr>l*im< "2" T'. 

2 KVftmco "2" tJnSi^ix^*^, SHRfi-tstt 

"4" BP^,. H5 (a) i02^(7)lWjNt^ 

^LfcP r e gw^krlEttUfeJ: d(c, StRfi^S(4, 

"0" , "2" , "4" , "6" , "8" , -fclr^J: 

JfcMB/h*^^ 1 3(4. ioi ?(:UA^77t- 
1 l(:lSlS$tL^A^T-^^^-fix*^iS«L. !£A 
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m'Wm Lfc&HSr y 7 1 4lzffi£-t S^Sr 

[0033] &*>miz^xmwz?fd . 

7-^ y^trttJ* -r'-^co^-f yltiL, "0.5" k^ 
3tt**#4. ISWl/^? 2 1 Kfi "0" fcv% 

2Cli "0.5" fc^-3IS*a**S&*;h.&. /Jn» 
g|5fg^^i;x^2 20S»^$:/I«OT2ffri:L. 05 

(b) nmx'it. 'm®mmi/ : Jx?2 2iz "0.50" t 

[ 0 0 3 4 ] £ £ T\ ftttOMtt? o >y ?*>A3J 

^^24 fcietts tifzw&mx'h h - 0 ■ mwh^ s 
Sffi* J A*-rs. PTJrfct "o" Th&fr 

S^fg^'»^2 4Wi "0" 5&^«7)t^lB1t 

[0035] /mums** ->y^26 tea. >mmm 

VisXflzimZtltz "0.5" kV^ffi**f2te£*U>. 
<NHtiMft¥£ ? >" ? 2 6 J4 . £ £ (cfBtt S»*ut f — * ifi 

" 1 " (caw-* y <-* tts*-rs . 

>?2 6cr>ftm s "0" "0.5" (T^fcte^A- U- 

^jstrt^* "o" <oan»!e-9-s*»ai*sn«. 

[ 0 0 3 6 ] JEt s &<7)$ijffll?n v 7 ft XI) Ltiigj^* 

£^t#. 'm®mm*jv>?2 6< l ziz -o. 

5" ME«S*iT*i9, /J«fg^jDS^2 5(i/|^g8 

mmi>z;x?2 2<r>^tA^m^^^>^2 e<r>\a, 

JlkZimLX "1.00" fcn3IS**»4. i#i*»/J>ft 
>^2 6tem$>Jt*tL<7)fi:tr>. "00" oa&fttAU ^-\- 

u -£fiU:gMgg«s§2 3 ttu^-rs . 

^2 411 i^i-C "0" *3BttLT^4. Sftffi 
femU S JX 5 2 1 <7)ft®i± " 0 " & . ' SffltiM&gan 
3t#§2 3i4. £ft4>tf>JiilMg#?*4 "1" 

m**7>-?2 4izitit>-F&. zolt. wmmmtv 
>?2M±, tmtf "1" <oaR«^s*aj^«. * 

WIS*. H5 (b) fciRtf-Jdfc:. 3®BK{i "1" k 

[0037] RI*«7)»l*tft 9iE"f t . ilHffli-9fi. 
"0" . "0" , "1" , "1" , "2" , "2" , 
"3" . "3" , -kV^JidCJMW*. 

A*f-'-^w#®^2ini-r^fiitLTaj*M'-y ^ r 1 



2fg^MA$tL^,. ^iac. 2 

6J4 "1" fc»fc*l«£*BtJn*LT, -tOIMMP 

«s»# "i" ja±fc*sfc^*y-*ai*L. ms* 

2 4 "1" srjn^-rs^ffl^-ri.. 
izx^x. &mcD&±mm$:t%jz.Lfi:m-&iz<m$k<7)m 

05 (a) fc (b) ^-ecO-^J^H^L 
[0038] Srfc. ±iSOWT\ A^x-^ti. 

b*«y 1 It^f-^ ^ 8 t*-y h(Cjif 

i.SkJ;v\ tfOM-K^iTlcJ; OA^^'-^SrB 
— WCiirai"r«fc»T'**. z\cr>^^ lB^WA^J 
f-^^8b'7 hJilT^t'v hRjfirfetf . DMASS&8 
f)K A*f-^&^^iA^A'.y7r 1 1^8fc'-y h 

mnnmmmzMizmz&tbiz&i'K — 

A*-r-^*«8lf>yht«i*»^fc**JSr6Hr. A* 
•T-^Sr-«(~iBS-fL-ri»IIljf82r^tl). HP*>. CPU 

*B»t, as^f-^ty hilt "8" ^CcOl^x^^ffi 

A^J-r- 1 MS^3t 04t'yb cofMPx- 9 £ 
8b* >y MwIBUbf Sfcli. lffi*»^7 f -^£ 1 im 

[0039] ±IEoeajT'{±x-^c05'f Vfift 

atciiLT^s. &ot. ±iewni^ai*£^(tAtL 

TCPU 3 &-y7h»>x7'^a-r*£t*'*! : ^LV\ fcfe 
'^)^. JJEcO0S&OA2)ffiJT\ ^i61ij^^-(fi]^^ 

^s^rsj t t, y h i> x r -e^a-r ^ ^ 

-^tf^at^WPBi^-^ffi-Cff r> T t J: V * L , 4 

TtffiS^^f x^rxx hmfixif tin. 

[0040] (ftttW 1 0^*> JiLhOi 3 tc . ±iacD 
B»f-*£KaMBi. A^x-^o^-<y^Srjti^T 

if Mix ^ bm&zm^xxvyhL. x^^^yriz 
umtitzxiiT-9 zwrnizwa txmijr-^ft 
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asrWiittf a c fc adroit** . 
ioo4i]4fc, ±ieo^ST'{i, ram 4 metis 

ftfcAAf-**K*fflU ftflttt&*&aiiJll*RAM 

iJwfir < s c p U Iz X S fflKOflUfflS-a&ff 6 i t #3rv i . BP 
fc. A*T-^»a«^/£y>fc:RAM4«:»0iiL»SSte 

? bx Elifc^-h^ i i: j&tfS * . 

[004 2] <JUfcW2> AfWIlTli. RAM 4 fcffi 

lt»fc-3t, RAM4*^A^X-^&fj!^m-r^y> 

ZolzLti. zzx\ JJ&nXdZMJ&wmvlk. 

am 4 fcrEttStLfc+IB-f - * £ -fifrfMl t T EPJS'It* 

cOCPU^iS^atlSI^C, RAM4^-ti>T^-fe 

tt. lM&^ffiUcJ^T. T-rWlSBl 0#j£A 

[ 0 0 4 3 ] 06 fcii, ft#:^j2«0T-^^agP7 n -y 
^HfcSrT. £*>?-**mRi, A*a' 7 7t1 1. 
7-?MiR®S&l 2. mM'htW? 1 3. tfc^'-y 
7 r 1 4 cofllll;:. -ffi-ftBK 3 0 k t if ^-^0^3 
1 HP^>. M#:0yi<»&K*fU fpfeJCZ 

fit^lUSS 30tf^ if x-? 081 3 1 fc * iiHn Lfc 

[0 044] x-fifr'-^lHlS&S lfcL f -fff-^M 
^ajL0S83 3i:. 7 JfT-fX^V 3 4kirt>ti& 

-r 4 ifr- 3 4 fc|± s 7^7-^3 5^ 
I21t£ftTO.g,. Cc07-Vifx-^3 5(i. ^i.(fl32 
fc* L ?t C P U 1 iz J: -5 T r -f ifr- ^ ^ ^& U 3 4 tc# 
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